As a result of reactive oxygen species operation, cell damage occurs in both cellular organelles and molecules, including dNA. Oxidative damage within the genetic material can lead to accumulation of mutations and consequently to cancer transformation. OGG1 glycosylase, a component of the Base Excision Repair (BER) system, is one of the enzymes that prevents excessive accumulation of 8-oxoguanine (8-oxG), the most common compound formed by oxidative dNA damage. In case of structural changes of OGG1 resulting from polymorphic variants, we can observe a significant increase in the concentration of 8-oxG. Linking individual polymorphisms to dNA repair systems with increased risk of colorectal cancer will allow patients to be classified as high risk and included in a prophylactic program.
IntroductIon
Despite improved diagnostic programs and increasingly advanced treatments, the incidence of colorectal cancer (CRC) continues to increase. In addition, direct causes of disease development still remain unknown, and the spectrum of factors contributing to the modulation of its risk is becoming increasingly widespread. As with other types of malignant tumors, the most important role seems to be the combination of genetic predispositions with the influence of environmental factors. Among the latter, oxidative damage generated by oxidative stress are well recognized factors. Tobacco use and an inappropriate diet can contribute to increased levels of reactive oxygen species (ROS) which, interacting with DNA, lead to oxidative DNA damage. Oxidative damage within the genetic material can lead to accumulation of mutations and consequently, to cancer transformation. Chronic aggressive ROS activity on the mucous membrane of the large intestine causes chronic inflammation, which gradually modifies the normal epithelial structure leading to greater dysplasia of the tissue. This histological change is a precursor of CRC [1] . The effect of reactive oxygen species on DNA is an oxidative modification of the nitrogen base, and the most commonly modified base is 8-oxoguanine, whose increased level is observed in the cells of many types of cancer [2, 3, 4] . In cells with properly functioning DNA repair systems and antioxidant mechanisms, many pathways prevent excessive ROS accumulation, and if DNA damage is already present, it removes 8-oxG. Responsible for this, among others is OGG1 glycosylase [5] . However, in the event of reduced activity, 8-oxG accumulation is expected to eventually lead to cancer transformation.
The aim of this work was to evaluate the effect of Ser326Cys polymorphism of the OGG1 gene on the level of oxidative DNA damage in patients with colorectal cancer by analyzing the 8-oxoguanine level.
MAterIAl And Methods
Experimental Material -DNA was isolated from peripheral blood lymphocytes from samples of 174 unrelated patients. All patients have histopathologically confirmed colorectal cancer. The study group consisted of 93 males and 81 females (mean age 63 years ± 7). The control group consisted of 176 age-related subjects who had no cancer.
Methods -DNA isolation was carried out with a commercial QIAamp DNA Blood Mini Kit for isolation of high molecular-weight correlation between the polymorphisms and oxidative damage levels, so far, only the relationship between 8-oxG levels in patients and the risk of cancer [17] . Our results show that 8-oxoguanine levels are higher in patients with CRC than in the control group. At the same time, intra-group analysis by genotype indicates that for the genotype of Ser326Cys of the OGG1 gene, the 8-oxG level is significantly higher than for the other two genotypes, both in the control group and in the patients' group. This indicates the probable underlying mechanism of DNA damage in this case, that is, caused by the decreased efficiency of OGG1 glycosylase 8-oxoguanine accumulation in the genetic material. The coexistence of this process with increased oxidative stress may lead to an increased risk of malignant transformation. The transformation process itself is an extremely complex and complicated one, so further research is needed to fully understand the role that particular polymorphisms of DNA repair genes play in it. However, we postulate that understanding this role will allow for more effective diagnostics of people with increased risk of CRC and to include them in prevention programs. DNA (Qiagen). Distribution of Ser326Cys polymorphic variants of the OGG1 gene was investigated using the TaqMan method. Level 8-oxoguanine was determined in DNA using the HT 8-oxo--dG ELISA II Kit (R & amp; D Systems).
stAtIstIcAl AnAlysIs
The number of genotypes received was compared with the expected value under the Hardy-Weinberg law. The significance of differences between allele frequencies and genotypes for individual groups was assessed using the χ2 test. The risk of occurrence of the event was assessed by means of multivariate regression analysis (odds ratio, OR) with an appropriate confidence interval (CI 95% -confidence interval 95%).
results Table 1 presents an analysis of the distribution of Ser326Cys polymorphic variants of the OGG1 gene and their correlation with the modulation of the risk of colorectal cancer. Studies indicate that the Ser326Cys genotype of the OGG1 gene may increase the risk of CRC (OR 1.7967 (1.138-2.836), p = 0.011). Figure 1 shows the level of 8-oxoguanine in patients with CRC and in the control group. In addition, the 8-oxG levels for each of the Ser326Cys polymorphic variants of the OGG1 gene are listed. A statistically significant increase in 8-oxG levels was observed for the Ser326Cys genotype, both in the CRC and control group.
dIscussIon
Reduced efficiency of DNA repair mechanisms is a recognized factor in the increased risk of cancer [6, 7] including colorectal cancer [8, 9] and is considered as a new therapeutic approach to treating cancer [10] . One of the mechanisms underlying the increase in risk may be the accumulation of reactive oxygen species, which also contribute significantly to the neoplasmic process [11, 12] . The aim of this study was to evaluate the influence of polymorphic variants of the Ser326Cys OGG1 gene on the modulation of the risk of CRC occurrence while simultaneously analyzing the level of oxidative damage in the DNA. The results show that the Ser326Cys genotype of the OGG1 gene is associated with an increased risk of CRC, which is consistent with the available literature [13, 14] . At the same time, our previous studies also show that the level of oxidative damage is significantly higher and the efficiency of their repair is much lower in patients with CRC [15, 16] . However, there is no literature that would point to a direct 
